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Northern blot flange i *\ c i'a 
human 293 cel Js (fibroSKst 2lJ l}!.!* °f Dll6 °- dT "lected RJ»'A from 
with the TNF receptor cDn"( ^ UcoM 'f and "P 1 "- hybridised 

(lanes 4-fi) was hybrldlse(J JJJJ 1 Jj JLf™?? > ^ Southe ™ Wot 
CS Pg per lane) was digested p ???? pr ° be ' Human genomic DNA 

E"RI (lane. 6) ^-".d w«h Pscidane 4), Hind 111 (i anc 5 , and 
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Panel TS^^i' °» TNF *»* biological activity. 

with a CDKA Ine'SiS I SlS^f^rS/fS C ° 8 " 7 <»""■«•- 
circles) or mock transfected (o!.n ciL «> T?f*P tor (pTXFRecd, closed 
cells. Panel fl shows the effectsof the 11°. °" 5l ~™ F bln ^«e to U937 
killing of WEHI J 64 (clone 13) tlJl «"Pernatants on TNF mediated 

in Materials and Methods as described 
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fPftYPflmn ff ftwn vps ne F 
The present invention relate * 
and their use. ° reconbi "ant proteins 

Tumour necrosis factor-a (TNF ft i <« - 
S which eiicits a broad spectrToToioao^T 

TNF* causes the cytolysis or qyt^JSr^ reSPOnSeS ' 
lines in vitro induJL * 9yCOBtaBls of »any tumour cell 

AO induces the haemorrhagic necrosis «f 

transplanted tumours in ^ necrosis of 

cytotoxicity of IZL^Ll \ ^ P^^osis and 

10 modulates tL ^ neut "* h *^ and 

*^ ' cxass I antigens of the ma-iov. k,*~«- 

*0 antibodie. . 9aiMt TNP can protect i^ZlLT' 

" (■>-, 000 - 10,000 receptors/ceii * 

receptor has been characterized .a a 65 . 0 oo-B„ Zl 
glycoprotein which bin** both TNFe and ^e st^ctlff, 

least two rtf !r P r »P"ations, and have proposed that at 

3S add ion both oTtheM rTT " Ol '° 0lM *» 
otn of these receptors appear to be released 
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ix »>. This soluble extracellular domain retain** th. 
capacity to bind ligand with high affinity 

We have now expressed a polypeptide which corresponds to 
the extracellular domain of a human TNFa receptol 
Purser, this polypeptide is secreted as a so l" protein 
and is capable of binding human TNFa. The polyp^f ^ 
therefore be used in the treatment of discJLrf where 
has a significant causative role. 

Accordingly, th e present: inventlon provides 
polypeptide havina *v.« ^ _ 
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or a derivative thereof to which human tnf« is capable of 
binding and whose arai „ 0 acid sequence has a degree of 
homology of 90% or more with the eeguence (i) 

thil^ f^^fr alS ° Pr ° VideS a DNA SeqUence whi <* «cod« 
this polypeptide. The DMA sequence may be: 

til HI f" ^ AM 6AG *"» * 6 * CA * » GTS TGT 

ACC r ^ M ^ TCG ATT TGC TGT 

ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC 
CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC 
ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 

Hr ttt CAG GTG GAG ATC TCT TCT W»C ACA GTG 

Ht t TGT GGC TGC ACC ™ «» CGG CAT 

~ HI AGT GAA AAC CTT TTC CAG TGC « AAT TGC AGC CTC TGC 
CTC AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC 



mill 
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GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA ASA ^ 

GTC TCC T6T AGT JUVr n>fm AGA GAA GAG TGT 

TGC CTA CCC «0 ^ *»° *" CT ° «« TCC ACG AAG TTG 

The invention further provide. . vector which 

10 In the accompanying drawings: 

- S= :r::r.r: -r tui 

nucleotide positions 477-533. * 

2 0 line) flane n w1 ^ ceils (fibroblast cell 

digested with Pstl (lane 4) Hind m« > WaS 

25 (lane 6). '* Hind 111 (lane S > EcoRI 

red!^" f BhOWS thS blnding ^""teristics of 
reco^i nant huoan TNF receptor expressed in cos-7 cells 
The direct binding of recombinant "Sj-tnf* to J, T 
transited with prTNFR ie presented l™*™^"? 1 * 
.0 contains scatchard analysis derived from this data As ^ 
shown ln panel B, monolayers of Cos- 7 cells La^sLA 

- wxth TNF-R CDNA were incubated « U 1 ;,"^- 

5 blnL i WS eff6CtS ° f «^ble TNF-R on TNF 

5 binding and biological activity. Pan 1 a shows the ejects 
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iLZlt^T fr ° m COS " 7 CellS *«-*~ted with a cDNA 
encoding a soluble fox* of the TKF receptor (pTNFRecd 

^ °! * OC * — f — Copen cities, 

5 of L 9 U937 Cel18 ' Panel B sh °ws the effects 

Iclone^rB^r^ 8 ° n " ediated ^hx 
(clone 13) line. Assays were performed as described in 
Materials and Hethods. scrxeed m 

in order to obtain a derivative of the polypeptide of 

10 modified by one or znore amino acid substitutions 

insertions and/or deletions and/or by a „ extension at 

modt« r 6nd " A P0l ^ tide of such a 

modified sequence nust of course still be capable of 
binding human TNPa. TvDieallv » ,„Hif ^ 

15 binding *m «. - Wically * modified polypeptide has a 
binding a^xnity for human TNFa of 10^-1 or greater, for 
example 10 B M -l or ^ ^ £r J 1q7 \ q 

10 M , for example from 10* to io»K-l. when the 
unmodified amino acid sequence shown above is modified 
there is a degree of homology of 90% or more or 95% or more 

20 between the modified and unmodified sequence. 

For example, one or more amino acid residues of the 

aZri" ^ bS SUbstituted - <^eted « o„ P or more 

additional amino acid residues may be inserted; provided 

25 ore e s!^ B r° Che,niCal ° bmct " ° f ^ ~iginal sequence is 

hvd , V< <'*' ^ ° £ Charge denSit ^ "y^cphobicity/ 
hydrophilicity, si ze and configuration. Candidate 

substitutions are, based on the one-letter code (Eur. 
Biochem. 9-37, 1984) . 

A for 6 and vice versa r 
30 V by A, L or C; 

K by R; 

S by T and vice versa « 

E for D and. vice versa ; and 

Q by N and vice vers^ . 
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Up to IS residues nay be deleted fire, the , * 

the polypeptide, for example up to 11 re a ^! 
residues. ^ ^ - ««t^ ^^^^ • 

eacn terminal. The sequence may have ™ 
for example ud to 20 «>- *. . y up to 30 » 

to 12 residue! I * anln ° a ° id ^^es. Up 

r " "*idue 6/ for example up to 9 residues or up to 5 
residues, may be added to the C-termi»»i A! 
in the order . k v k c r bT^g T ^ peptide 
« Alternatively, a much longer extension .nay be present 
longer amino acid seances aay be fuse d to " 
V<\ Chinaeric F~t1» may therefore be provided I„ 

^tr r eac * extensi ° n is * — ^ l 

sequence, i.e. a sequence not naturally linked *k « 

therefore combine the abii^^ f A M , y 

available from Clontech. A suitable probe is- 
5 AAG GAG ATG GGC CAG GTX GAG ATC TCT TCT ACT GTT cap ^ 

ACT GTG TGT GGC C *** CAC 

A modified form of the nucleotide sequence show» ,k 

: iitit* havin9 *• Mih ° — -i^:r:; 

« deriv.tiv. pMypeptid., » ay ebt . ined « 
ZI^'" te0h " iq, »' *»«-«-• rastricti.^ „ lth 
and/or a poly„.r... . na .it.-dir.ct.d »ut«g«„ Mis „,«** 
im™»tion on b. r M dily ,.=e«.i„.d. Th. p 0ly p. pt id e 
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Ml ext 7 abUity t0 bind ^an TNPa. 

B ° f * Polypeptide of the invention, an 
expression vector ie constructed. An expression vector is 
prepared which comprises a DKA sequence encoding a 
polypeptide of the invention and which is capable of 
expressing the polypeptide when provided in a suitable 
host. Appropriate transcriptional and translational 
control elements are provided, including a promoter for the 
DNA sequence, a transcriptional termination site, and 
translational start and stop codons. The DNA sequence is 
provided in the correct frame such as to enable expression 
of^the polypeptide to occur in a host co B pati We CL the 

The expression vector is then provided in an appropriate 
15 host cells harbouring the vector are grown so as to 

enable expression to occur. The vector may be a plasmid or 
a viral vector. Any appropriate host-vector system may be 

employed, * 

20 hosf 6 I™ 5 * 0 ™* hOSt "ST be a profcaryotic or eukaryotic 
20 host. A bacterial or yeast host may be employed, for 
example SsU or ^ cerevjpj^. Insect cell8 can 
alternatively be used, in which case a baeulovirus 
expression system may be appropriate. As a further 
alternative, cells of a mammalian cell line, such as 
25 Chinese Hamster ovary (CHO) Cells may be transformed, a 
polypeptide glycosylated at one. two or three of the sites 
shown in Figure 1 can be obtained by suitable choice of the 
host cell culture. 

The polypeptide of the invention can be isolated and 
30 purified. The polypeptide is soluble. It can be employed 
xn the regulation of TNF-mediated responses by binding and 
sequestering the cytokine. The polypeptide can therefore 
be used therapeutically to treat disorders such as 
cachexia, sepsis and autoimmune diseases such as rheumatoid 
35 arthritis. 
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»«nuxatea in a pharmaceutical comDositi«„ «,v 
Pharaac^tiea! co.pc.uion , lM =o»pri„ £ ° ° 
ph.rn.cutie.Uy .cceptabl. carrier or a i lue „t. 

a parent rr„ tid * °' lnV * n " 0 '' -* *" to 

Purpose of the administration, the age and weight of the 
Patient: bei „ g treated and the conditlon Qf J^£*^ 

The il \f ' ° r ° aCh r ° Ute ° f ^ini-tration. 

a»i^o fUrther Pr ° VideS a protein has the 

. " a0 ' ,,ai,, o£ * TNr<> «~»tor, or a 

therefore be used to treat rheumatoid arthritic. ra « 
extr.ee llul ar doMln> „ , d „ lvatlve ; ^ 

A s„ita ble po ly pep„de has the Ml „ acia 

" K I I v ! ! C K * 1 " ' • " » • X c c , 
C * I c t I " 1 * " " ° * • » 6 « » T 0 

" C s K ! ! T T * S * " H «• ■ « « I 

» * ; K c c : R K " ° x » - * • s * • ° 
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XQNTVCTCHA 
K K 

NVKGTEDS6TT 
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10 



15 



20 



25 



^C^""" thm0t *— ™° *• capable o< 

-i-~«snLnr Bodifi * a * — - — 

oucstAtutlons, insertions and/or deletion 
and/or by an extension at either or eacTend T 

HdTT r Pabl ° ° f bindin9 hUBan Typioally a 

modifxed polypeptide has a bindino affinity ^ Wxclly a 
of rn7 M -i na ™ affinity for human TNFa 

of io m 1 or greater, for example l 0 8 M -l or neater 17 
affinity may be from io? to i 0 10 M -i f * reat «- The 

to io9m-1 »k ' for exan Ple from i 0 e 

to 10 M 1. When the unmodified seque „ce shown 

above is modified there < e a ^ sequence shown 

more or 95* 0 I T ! ^ ° f homolo 9y 90% or 

For example, one or more amino acid residues of the 
sequence above may be substituted or deleted or In 
actional amino acid residues may be I™! Z^T 

pte S rrv y e S d C Te eaiCal t CharaCter °* ^ ^ 

substitutions are, based on the one-letter code (Eur j 
Biochem. i38, 9 . 37/ 1984) . ae lfcur - J - 



A for G and Yiss. y^r^a, 
V by A, Lorei 
K by R; 
30 S by T and yisg yfirsa; 

E for D and yJ, C-fi versa: and 
0 by N and yj^g versa . 

- pe,!^^! 5 T idU6S be added t0 the terminal of the 
- Polypeptide, for example up to 11 residues or up to 5 

iS residues. As far- as extensions are concerned, a short 

sequence of up to 50 amino acid residues may be provided at 
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to 12 rosiduee, for MMple up to , rMl * 

«„!! r *"w W"' » Polypeptide -ay be fonmilated i» . 

coT C °" ,,Mltl0 "- — PH.r».c.»ti M1 eo^sitL, 
1.1° C ! Bpr " es « Pl.ar,.ceuti=. Uy acceptable carrier or 

10 «ZL;« r typically a recount 

io polypeptide in pure form. 

The polypeptide may be administered to a patient by anv 
convenient route. The choice of whether an Lai "oute " a 
parenteral route, such as subcutaneous, intravenouTor 
as of Z U r Ul3r adninist " tion < *■ adopted; of the dose; and 
of 2LI ° f atoinist ««^ <*P-ds upon a variety 

riinLT 8 ;, se factors includc the »«P— « 

treated and the condition of the patient. Typically 

20 r:rr;o\ h : 0 o oiypeptide is - « ~ of 

.Her dL J ^ d ° Se ' B ° re *™m 10 to loo 

**g per dose, for each route of administration. 

The following Example illustrates the invention. 

1 ' Materials apq Method 
25 Reaoentp 

ou^rr i,>ant hUman T ^ Were as highly 

purified proteins derived from ^ ^u. The speciflo *** 

activity of these preparations were approximately 10 7 

units/mg, as measured in the murine L929 cell cytotoxicity 

30 assay. The synthetic oligonucleotides were prepared by 
Oswe! DNA service (University of Edinburgh). 

XsQlafrjop of twf r ee ^ n . ^ - } ^ rr 

The sequence of a peptide fragment (Emgqveisst 
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V D R D T V c G) Of the TMF binding protein Ms used to 
design « synthetle ollgonuoleotiae probe 15' M S J !° 
CCC «, G„ GAG ATC TCI TCT ACT C^C ^ GAC^ICT GTG^TGT 

e < wew England Biolab, Beverlv ma\ 
used to screen a placenta cDNA library in Xgtxo ( 4 5 ^ 
Approximately eoo^ooo phage were transferred to 

? 6 r° C ^ fr 10 " filte " BCreCned stringency 
C6>. Filters were incubated for 2 hours at 42 c in o oZ 

dtZtl T ' MO) - 1% Fico11 - 1% bovine —» H-iT 

(Sagma) , and so „ g/m i sonicated salmon sperm DMA fsi«T^ 
The radiolabeled probe was then added to ^ ^ 1 

' h^ 1 Til — hybrid^ r^ £° 

" ; de Pi t :" ^ WaShed ** te <^vely i„ 0 .06K sodium 
chloride, 0.006M sodium citrate, i% S DS at 37-c and 

ZllrlT*l Cl °T id6ntifie * * autoradiography. Ten 

size was determined by polyacrylamide gel electrophoresis 
of EcoRI digested phage DNA. The inserts of two SnI 

tl 0 L™~^ ^ — — *~«- 

BPVtB.m and n^i,-, p 1M . . , n f1 i Yfitr 

England Biolabs) . fractionated on a 1% -el and 

:ir f TV° nltrocumosa. KybridiJtion Z LZU 

^ " ri "» Mt ^itions (5, using a *Z- 
labelled preparation of a 6 „o bp fragment of the THF 
receptor cD»». Hor t he rn blot analysis »„ performed (l o, 

lllZ* l^r? """"" * Co8 *«»"™ Human Ti.su. 
Network, string!*-. AL) and a fibroblast cell line (293 
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5 Sli™^' 1 ^'"-'"^ " i 

The coding region of the majority of the human IMr 
a mammalian cell expression vector ,«,. resulting in 

or the T »F receptor; th. ei carboxyl terminal residues of 
«>• cytoplasmic domain are therefor. missing f r611 ** 
plas.ud construction, a derivative of the tnp rlTZ 
produced by engineering a tarmination d^XT 

^rT" dOMl "- »» Polymerase chain faction 
(POT) technique (12, ... us . a to , e n.rat. a 30 o bp 
restriction fragment containing a Bgui .it. .t the 5. .„d 

' £ o" sit * pr * c "" d by • ™ «°> — « " 

•nd. The PCR primers were S ' GCTGCTCCAAATCCCCAAAG and 
^CXT^CTTTT^CCCTT^XTCT^. Th. deduct „as 
9.1 Punfaed end cloned into the TWF receptor expression 

CI len"" 1 " 0 " abW " di9 " te " ~» 
(pTOTRecd) centered the designed DMA sequence. 

Tn. TOf receptor expression pl.amid. were tr.nefected 
into monkey C0 S -, cells „,!„, a****!. (slbco B J?*** 
Bethesda, MB) according to the manufacturer's .„..'„»■ 
Cells were cultured in Duihecco-s modified 4^" ^' 
containing » 0 % fetal calf serum. 

Ana l ysis gf r^n«nn,» ^ r 7ce o^„, 

acc™lr UaS """"""^ "^ ^e lodo^'^ lnof (Pierce, 
according to th. manufacturer-, directions. The specific 
actxvit, of the ™« ~i« 
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was analysed by the method of scatchard (13) 

cell. c^J^f n "° r * 1 ""P"' °" "»»« »»" 

ra lnr ™P«™tant was harvested 72 hours after 

cos cells were transfected with p TOra .cd. „,„ 
10« cells in 200 were Incited rto lnM ia^^" * 
5 dilutions of cos cell B edla for 2 hour, at 4-c ce^s t 
then centra t„rou,h 20, sucrose to r J„e .n^nd 

Hii,,*-- 4 clone 13 Serial 

constant -^-T^TL^T" ln ° Ub " ed * 

addition to the assay * " "* C " e£ <>" 

2. RESULTS 

P arfc ial amino acid sequence of the thf 
was used to deei 3 „ a synthetic .li^l^de p I"!? 

Elated W P»w were 

isolated. The nucleotide and deduced a„i„o acid sequences 
of the longest cm* clone are depicted in rlgure 1 2T 



third potential ATG initiation codon occurs at position 156 
of the nucleotide sequence; the first two ATG codons are 
closely followed by termination codons, and the third ATG 
is preceded by the best translation initiation consensus 
nucleotides (15) • The CDNA encodes an open reading frame 
of 1365 bases which codes for a polypeptide of 455 
residues. Both of the peptide sequences determined by 
amino acid sequencing were identified in the encoded cDHA 
(17 of 19 and 18 of 19 matching residues). The amino 
terminal end identified for the TNF binding protein 
corresponds to the cDNA encoded sequence beginning at 
residue 41. The first 3 5 amino acids are generally quite 
hydrophobic and probably represent a signal sequence. 
Residues 35-40 are highly charged (DREKR) and such a 
sequence is not typically found in secretory signal 
sequences (16) ; perhaps the natural receptor is processed 
by proteolysis after residue 40 which contains a dibasic 
cleavage site (KR) . Hydropathy analysis of the protein 
sequence predicts a single transmembrane domain of 23 amino 
acids. This hydrophobic sequence divides the protein into 
an extracellular domain of 171 residues and a cytoplasmic 
domain of 221 residues. The amino acid composition 
determined for the TNF binding protein (2) corresponds well 
with the predicted composition of the extracellular domain 
encoded by the cDNA (results not shown) . The discrepancy 
between the predicted receptor size (40,000 daltons) and 
the size determined by SDS-polyacrylamide gel 
electrophoresis (65,000 daltons, 17-19) is probably due to 
glycosylation; there are four potential N-linked 
glycosylation sites in the sequence, three of which are in 
the extracellular domain. The sequence contains a large 
number (16) of cysteine residues, 24 of which are in the 
extracellular domain. The arrangement of these cysteine is 
similar to that of several other cell surface proteins, 
suggesting that the TNF receptor is structurally related to 



- 14 - 



a family of receptors. 

A Northern blot analysis is presented in Figure 2. The 
32 P-labelled cDNA hybridized to a single predominant band 
of oligo-dT selected RNA from human placenta or spleen. A 
5 minor larger transcript was also observed in rna from a 
fibroblast cell line. The size of the hybridizing species 
is 2400 bases, in good agreement with the size of isolated 
cDNA. Also shown in Figure 2 is a Southern blot of human 
genomic DNA hybridized with a 600 bp probe from the cDNA* 
10 In each of the three different restriction digests, only a 
single hybridized signal was observed. Thus the TNF 
receptor that we have isolated appears to be encoded by a 
single gene. 

15 Expression of recombinan t TNF receptor sequence* ,*r> 
mammali an cells 

To confirm that the cDNA shown in Figure l indeed 
encodes the TNF receptor, the cDNA was engineered for 
expression in mammalian cells. The cDNA contains an EcoRI 
20 site at position 1270 of Figure l. The receptor coding 
sequence was isolated as a 1300 bp EcoRI-f ragment 
(containing all but the last 81 codons of the cytoplasmic 
domain) and inserted into a mammalian cell expression 
vector containing a cytomegalovirus promoter and SV40 
25 transcription termination sequences (ll) . The resulting 
plasmid was transfected into COS cells which were analyzed 
for tnf receptor expression after three days. As shown in 
Figure 3, the transfected cells specifically bound 
radioiodinated TNFa in a saturable and dose dependent 
30 fashion. The population of COS cells expressed 

approximately 1 x 10 8 receptors per cell. The measured 
binding affinity of recombinant receptors was 2.5 x 10 9 M~* 
at 4*c which is in close agreement with natural receptor on 
human cells (18,19). The binding of 125 I-TNFo(l nK) to 
35 these cells could be inhibited by the addition of 
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unlabelled TMFa or lymphotoxin (Figure 3b) . cos cells 
transfected with just the expression vector did not 
significantly bind " 5l _ TNPa (leS6 than 2% Qf the bindlng 
seen with the cDNA transfection) . 

The extracellular domain of the thf receptor is 
naturally shed from cells (1-3) . To produce a similar 
recombinant derivative, a stop codon preceding the 
transmembrane domain was engineered into the cDMA by PCR 
mutagenesis. The modified DNA was inserted into the 
expression plasmid and subsequently transfected into COS 
cells. After three days, the COS cell media was tested for 
inhibition of TNFo binding to human U937 cells. As shown 
in Figure 4a, the transfected cell media inhibited up to 
70% of the binding of TNFa. The recombinant TNF receptor 
15 derivative was next tested for inhibition of TNFa 

biological activity, a sensitive bioassay for TNFo is a 
measurement of cytolysis of mouse wehi 164 (clone 13) 
cells. The transfected cell media inhibited 60% of TNFo 
cytotoxicity on this cell line (Figure 4b> . Media from 
20 mock transfected COS cells did not inhibit TNFa induced 
cytotoxicity or binding. These experiments demonstrate 
that the recombinant extracellular domain of the TNF 
receptor is capable of binding TNF and inhibiting its 
biological activity. 
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CLAIMS 

l. A polypeptide having the amino acid sequence i 

LVPHLGDREKRDSVCPQGKY 
I H P Q W NS1CCTKCHKGT XLY 
5 H D C : P GPGQDTDCRECESGSF 
TA SENHLRHCiSCSKCRKEM 
GQVEISSCTVDRDTVCGCRK 
N Q Y R H Y W S E M LFQCFNCSLC 
ZaNGTVHIiS CQEKQKTVCTCH 

10AGPFLRENECVSCSNCKKSL 
ECTKLC LPQI 

or a derivative thereof to which human TNFcr is capable of 
binding and whose amino acid sequence has a degree of 
homology of 90% more with the sequence (I) . 

15 2. a DNA sequence which encodes a polypeptide as 

defined in claim l. 

3- A DNA sequence according to claim 2, which is: 
CTG GTC CCT CAC CTA GG6 GAC AGG GAG AAG AGA GAT ACT GTG TGT 
CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT 
ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC 
CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC 
ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 
TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG 
GAC CG6 GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT 
25 TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC 
CTC AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC 
GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT 
GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG 
TGC CTA CCC CAG ATT 

30 4> A DN A sequence according to claim 3, which 

further comprises a 5" sequence which encodes a signal 
amino acid sequence. 

S. A vector which incorporates a DNA sequence as 
claimed in any one of claims 2 to 4 and which is capable, 
when provided in a suitable host, of expressing the said 
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polypeptide. 

6. A vector according to claim 5 r which is a 
plasmid. 

7. A host transformed with a vector as claimed in 
claim 5 or 6. 

cell line/ ^ aC °° rdin9 t0 Clain 1 ' which ie » »a»»alian 

definL < A r° CeSS ^ °* « Polypeptide as 

defined in claim l, which process comprises cuituring a 
transformed host as claimed in clain 7 or 8 under such 
conditions that the said polypeptide is expressed. 

10. A pharmaceutical composition comprising a 
pharmaceutical^ acceptable carrier or diluent and. as an 
active principle, a polypeptide as claimed in claim i. 

11. A protein which has the amino acid sequence of 
the extracellular domain of a human TNFo receptor, or a 
derivative thereof to which human WPo is capable of 
binding, for use in a method of treatment of the human or 
animal body by therapy. 

20 12. A protein according to claim 11, for use in the 

treatment of rheumatoid arthritis. 

13. a protein according to claim 11 or 12, which is a 
polypeptide as defined in claim 1. 



